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PROBLEM TO BE SOLVED: To provide a noise 



absorption equipment which is used when noise is 
absorbed by using a rear air layer and absorbs noise 
of high to low tone regions from both sides regardless 
of limited thickness by making good use of the 
fluctuating property of a sound wave. 
SOLUTION: Such an acoustic material is used in this 
noise absorption equipment, as is obtained by 
interposing an aluminum plate 102 between a pair of 
acoustic plates 101, 103 obtained by subjecting a 
metallic fiber material to compression molding. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tJie use of this -translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Noise absorption equipment characterized by inserting the wave type configuration plate 
as the tabular acoustic material of the pair obtained by pressing a metal fiber ingredient is also. 
[Claim 2] Noise absorption equipment according to claim 1 characterized by the pitch of a wave type 
configuration plate or its average being 500mm or less. 

[Claim 3] Noise absorption equipment according to claim 1 characterized by the pitch of a wave type 

configuration plate or its average being 300mm or less. 

[Claim 4] Noise absorption equipment according to claim 1 to 3 characterized by the metal fiber 
ingredient and the wave type configuration plate consisting of metal fibers, such as aluminum fiber 
and stainless steel fiber. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
deunages caused by the use o£ 'this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to noise absorption equipment, and in detail, by using 
the wave-motion-property of an acoustic wave in the noise absorption equipment which performs 
absorption of sound by operation of a back air space, though it is the limited thickness, it relates to 
the noise absorption equipment which can perform absorption of sound from both sides to a bass 
region. 
[0002] 

[Description of the Prior Art] As noise absorption equipment, what prepared the back air space 
behind inorganic fibers, such as glass wool and rock wool, is known widely. 

[0003] The absorption-of-sound engine performance in a bass region, such as 500Hz or less, poses a 
problem as noise absorption equipment. What is necessary is to thicken the thickness and just to 
thicken a back air space further, using what has a consistency high as inorganic fibers, such as glass 
wool and rock wool, in order to raise the absorption-of-sound engine performance in a bass region. 
However, there are the following technical problems in this structure. 

[0004] ** Weight to occupy, such as glass wool, is large and weight becomes heavy as a whole. 
** It is not desirable to use so much the glass wool by which we are anxious about the bad influence 
to health. 

** In long-term use, the absorption-of-sound performance degradation by moisture absorption and 
degradation of glass wool etc. serves as a technical problem. 

** Glass wool etc. must be processed as industrial waste and a technical problem is in recycle nature. 

[0005] The sound absorbing material using metal fibers, such as aluminum fiber, as a technique 

which solves such a technical problem is known (for example, refer to JP,5-2646,Y). 

[0006] When aluminum fiber is used especially, even if it is lightweight and the thickness is thin, in 

a bass region, the high absorption-of-sound engine performance is obtained, and the technical 

problem mentioned above has an mostly cancelable advantage. 

[0007] 

[Problem(s) to be Solved by the Invention] As for such an acoustic material and noise absorption 
equipment equipped with the back air space prepared back [ the ], only the field which has arranged 
the sound absorbing material will have the absorption-of-sound engine performance, and the 
absorption-of-sound engine performance by the side of the field in which the back air space was 
prepared will be obtained. 

[0008] By the way, the commercial scene is asked for that from which the absorption-of-sound 
engine performance is obtained to both sides in noise absorption equipment like an acoustical panel. 
For example, it may be used for the purpose of the acoustic tile of the noise which carries out 
incidence from an acoustical partition or both sides. 

[0009] The noise absorption equipment 400 shown in drawing 7 (A) consists of a classic acoustic 
material 402 and a back air space 401, and although the acoustic wave which carries out incidence 
from 403 sides absorbs sound with this structure, the acoustic wave which carries out incidence from 
404 sides does not absorb sound. That is, it is the structure where only the acoustic wave which 
carries out incidence from one side absorbs sound. 
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[0010] What is necessary is to prepare the noise absorption equipment 407 which further already 
consists of the acoustic material 406 and the back air space 405 of a lot, and just to let two noise 
absorption equipment 400 and 407 be noise absorption equipment 408 of the structure where it was 
made to rival back to back in this structure, so that you may make it drawing 7 (B) in order to enable 
absorption of sound from both sides. 

[001 1] However, as a whole, the thickness of noise absorption equipment 408 becomes thick, and, 
now, is not desirable as noise absorption equipment with many Umits to an installation etc. 
Moreover, although the back air spaces 401 and 405 must be thickened when it is going to make 
high the absorption-of-sound engine performance in a bass region, the thickness of the noise- 
absorption-equipment 408 whole will become thick further in that case. 

[0012] On the contrary, in the noise absorption equipment 408 of stmcture as shown in drawing 7 
(B), if it is going to make thickness of the whole noise absorption equipment thin, the thickness of 
the back air spaces 401 and 405 will become small, and the predetermined absorption-of-sound 
effectiveness in a bass region will no longer be acquired. 

[0013] This invention can solve the above-mentioned technical problem, can absorb sound from both 
sides especially, and is to offer the noise absorption equipment which sets it as the main purpose that 
the absorption-of-sound engine performance in a bass region is high. 
[0014] 

[Means for Solving the Problem] Invention of the 1st of the noise absorption equipment conceming 
this invention is characterized by inserting the wave type configuration plate as the tabular acoustic 
material of a pair which pressed the metal fiber ingredient is also. 

[0015] Invention of the 2nd of this invention is characterized by the pitch of a wave type 
configuration plate or its average value being 500mm or less, 3rd invention is characterized by the 
pitch of a wave type configuration plate or its average value being 300mm or less, and 4th invention 
is characterized by the metal fiber ingredient and the wave type configuration plate consisting of 
metal fibers, such as aluminum fiber and stainless steel fiber. 

[0016] As a wave type configuration plate, a cross section can mention roundish [ wore the angle ], 
the thing of a saw configxxration, and the other things of the cross-section structure where a 
predetermined configuration is repeated periodically, in an angle wave-like thing and angle wave- 
like cross-section structure. 
[0017] 

[Function] By adopting the 1 st invention, though it is easy and lightweight structure, double-sided 
noise absorption equipment excellent in the absorption-of-sound engine performance in a bass region 
is obtained. 

[0018] By adopting the 2nd invention, the double-sided noise absorption equipment whose 
absorption of sound in a loud-sound region is attained more is obtained, absorption of sound to a 
loud-sound region is attained further more by adopting the 3rd invention, and the noise absorption 
equipment which was lightweight and was excellent in adopting the 4th invention at recycle nature is 
obtained. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. The sectional view for explanation and drawing 1 (B) which show the fundamental 
operation gestalt of the noise absorption equipment conceming this invention drawing 1 (A) The 
sectional view for explanation and drawing 2 which show this combination ****** gestalt The 
exploded view and drawing 3 which show the example of the acoustical panel conceming this 
invention The graph and drawing 5 which show the statistical incidence sound absorption coefficient 
of the acoustical panel to which the sectional view for the said explanation and drawing 4 set back 
thickness of a back air space to 300mm, and the pitch of an angle wave-like plate was changed The 
graph which shows the statistical incidence soimd absorption coefficient of the same acoustical panel 
which set back thickness of a back air space to 200mm5 and drawing 6 are drawings showing the 
cross-section structure of the wave type configuration plate of others in the operation gestalt of this 
invention. 

[0020] The fundamental operation gestalt of the noise absorption equipment 10 conceming 
introduction and this invention is explained based on drawing 1 . The hollow cube type object a with 
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which this noise absorption equipment 10 consists of a surface acoustic material 1 1 and the surface 
back air space 12 The description is in the structure which the hollow cube type object b which 
consists of the acoustic material 13 and the back air space 14 of the rear face which made this and 
the sense reverse combined mutually so that acoustic material 1 1 and 13 might be located in a front 
face or a rear face by turns. The side-face plates 15 and 1 5 on either side, the faceplate 16 of acoustic 
material 1 1 and 13, or the flesh-side face-plate 17 consists of metallic materials which are 
ingredients of non-permeability. 

[0021] According to this configuration, since thickness of the back air spaces 12 and 14 can be made 
into sufficient thickness, the absorption-of-sound engine performance to a bass region is securable. 
However, like drawing 1 (B), although the area of the acoustic material 1 1 and 13 contributed to 
absorption of sound serves as half on one side, if fully small, an acoustic wave will turn to the field 
of the acoustic material 1 1 and 13 which has the back air spaces 12 and 14, and it will absorb sound 
to some extent by the wave nature of an acoustic wave to the wavelength of the hollow cube type 
objects a, b, a, and b and the acoustic wave of — in which the period of a repeat carries out incidence. 
Therefore, absorption of sound to a loud-sound region is attained more by the thing of the hollow 
cube type objects a, b, a, and b in drawing 1 (B), and — for which the period of a repeat is finely 
made small. This inventions are the easier structure based on the fundamental operation gestalt 
mentioned above, and a thing obtained more as lightweight and a low cost thing. 
[0022] Next, the acoustical panel 100 which shows an example which carried out this invention to 
drawing 2 and drawing 3 is explained. This acoustical panel 100 has the stmcture where the 
aluminum plate 102 into which aluminum fiber was processed in the shape of an angle wave as the 
acoustic material 101 and 103 compressed into tabular is also was inserted and fixed. 
[0023] What carried out pressurization compression of the aluminum fiber whose diameter is 50-200 
micrometers as aluminum fiber so that surface density might serve as 500 - 4000 g/m2 and thickness 
might serve as the degree of 1 -5mm is used. Moreover, it is good to use what carried out press 
working of sheet metal of the thing with a thickness of about 0.5-3mm to the shape of an angle wave 
as an angle wave-like aluminum plate 102. In addition, as sound absorbing materials 101 and 103, 
textile materials, stainless steel fiber, etc. which consist of metals other than aluminum can also be 
used. 

[0024] The dimension of pitch d in an aluminum plate 102 has 300 preferably goodmm or less 
500mm or less. It is arbitrary matters to also make the periodicity into a pitch which is different, 
without being limited to what made pitch d fixed, and to differ in the value of pitch d by the front- 
face and rear- face side etc. In addition, when the value of pitch d is not uniform, it is desirable to set 
the average to 300mm or less preferably 500mm or less. It becomes [ the absorption-of-sound engine 
performance by the side of a loud- sound region falls that the value of pitch d is 500mm or more, 
and / the absorption-of-sound band as an acoustical panel ] narrow and is not desirable. 
[0025] The quality of the materials of an aluminum plate 102 may be inorganic fibers, such as 
metallic materials, such as metals other than aluminum, for example, stainless steel etc., and 
ingredients other than a metal, for example, glass wool, and rock wool. However, it is desirable to 
constitute all of acoustic material and an angle wave-like plate from aluminum especially in respect 
of recycle nature, endurance, and lightweight nature. Moreover, an angle wave-like plate serves as 
reinforcing materials, and can consider as a also structurally strong lightweight thing. 
[0026] A certain thing of at least five or more (five or more periods) repeats of angle wave-like 
irregularity is preferably desirable ten or more (ten or more periods) pieces. This is because the 
predetermined absorption-of-sound effectiveness is not acquired unless it makes it that in which the 
aluminum plate 102 had a certain amount of area so that it may mention above. 
[0027] The operation article of this invention can be used for the acoustical panel of the noise which 
carries out incidence from an acoustical partition or both sides besides usual noise absorption 
equipment etc. When this invention is adopted, the acoustical panel which can absorb sound from 
both sides excellent in the absorption-of-sound engine performance in a bass region can be obtained. 
Although this acoustical panel has the function which absorbs sound the acoustic wave from a 2- 
way, it has a predominance that the thickness conventionally needed for absorption of sound of the 
acoustic wave from the one direction of elegance is sufficient. Moreover, since the whole is 
reinforced with a wave type configuration plate, structure can be made firm. 
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[0028] Furthermore, the example of an acoustical panel 100 is explained in detail. The angle wave- 
like aluminum plate 102 is inserted with the acoustic material 101 and 103 with which this acoustical 
panel 100 constitutes a front face and a rear face, and the back air spaces 104 and 105 located by 
tums with this aluminum plate 102 are constituted. Acoustic material 101 and 103 compresses the 
aluminum fiber whose diameter is 100 micrometers, and has tabular [ which was bound with the 
organic binder ]. For a consistency, 1.3 g/cm3 and thickness are [ 2mm and the surface density of 
these acoustic material 101 and 103 ] 2000 g/m2. 

[0029] Moreover, this aluminum fiber pressurizes melting aluminum, is made to blow off from the 
nozzle of a minor diameter, and is obtained by cooling it. And a sound absorbing material tabular by 
adding and pressing an organic binder into this aluminum fiber is obtained. 

[0030] On the other hand, an aluminum plate 102 is obtained by carrying out press working of sheet 
metal of the aluminum plate of 2mm thickness. And acoustic material 101 and 103 is fixed as it is 
also with adhesives to this aluminum plate 102. The approach of immobilization is not limited to 
what is depended on adhesives, but what is depended on a screw or a rivet, the thing to depend on 
welding or soldering, the thing to depend on the approach which combined them can be used for it. 
[0031] The graph shown in drawing 4 is a statistical incidence sound absorption coefficient 
expressed with the absorption-of-soxmd engine performance at the time of setting back thickness L of 
a back air space to 300mm, and changing the dimension of pitch d to 100-800mm. 
[0032] In this case, it tums out that the absorption-of-sound engine performance by the side of a 
loud-sound region is raised more, and the absorption-of-sound engine performance becomes high 
also as the whole by setting pitch d to 500mm or less and 300 morenmi or less. Moreover, pitch d is 
also understood that there is no change in the absorption-of-sound engine performance so much also 
as 300mm or less. In addition, it is comparison data at the time of preparing the back air space of 
50mm thickness behind glass wool with a thickness of 50mm which x mark shows. 
[0033] The graph shown in drawing 5 is a statistical incidence sound absorption coefficient showing 
the absorption-of-sound engine performance at the time of setting back thickness L of a back air 
space to 200mm, and changing the dimension of pitch d to lOO-SOOmm. 

[0034] It tums out that it is setting pitch d to 300mm or less more preferably 500mm or less, the 
absorption-of-soimd engine performance by the side of a loud-sound region is raised more, and the 
absorption-of-sound engine performance can be further made high also as the whole with the graph 
of drawing 4 and drawing 5 . In addition, it is comparison data at the time of preparing the back air 
space of 50mm thickness behind glass wool with a thickness of 50mm which x mark of drawing 5 
shows. 

[0035] The acoustical panel 100 shown in drawing 2 and drawing 3 can obtain the thing which is 
different in the dimension of pitch d, then absorption-of-sound engine performance which is different 
in the direction of both sides in a front face and a rear face, although the direction of both sides 
becomes what has the the same absorption-of-sound engine performance about the absorption of 
sound of an acoustic wave which carries out incidence from 106 and 107 side. As a wave type 
configuration plate used for this invention, a variation as shown in drawing 6 (A) - (D) in addition to 
the shape of an angle wave can be mentioned. 
[0036] 

[Effect of the Invention] By adopting this invention, what has a more large absorption-of-sound 
frequency band can be obtained in the noise absorption equipment using a metal fiber. Moreover, 
though it is easy structure, it is lightweight, is firm and excels also in recycle nature. Furthermore, 
though it is the limited thickness, the noise absorption equipment which has the absorption-of-sound 
engine performance in both sides can be obtained. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by t:he use o£ this 'translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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